method (Rotor-Gene Q, QIAGEN, Germany). CMV hepatitis was defined as a 2-to 3-fold increase in serum transaminases (aspartate aminotransferase [AST] , alanine aminotransferase [ALT], or AST and ALT). Cholestasis was defined as high conjugated bilirubin more than 15%-20% of the total bilirubin (if the total bilirubin level was >5 mg/dL) or high conjugated bilirubin level of 1 mg/dL (if the total bilirubin level was <5 mg/dL). A CMV IgG avidity test was used for distinguishing and classifying acute and previous infection. Congenital CMV infection was defined in patients who were diagnosed in the first 3 weeks of life (6) . Perinatal CMV infection was defined in patients who were diagnosed after the postnatal third week by the demonstration of viral nucleic acids or virus excretion in samples (6) . Probable congenital CMV infection was defined in patients who were diagnosed after the postnatal third week, but with clinical signs of disease similar to those of congenital CMV infection such as chorioretinitis, hearing loss, or intracranial calcification (6) . These patients were children who did not have a history of blood transfusion and had positive serum CMV antibodies, and/or positive CMV DNA PCR in blood and/or urine, and/or high CMV IgG avidity level, and positive CMV IgG antibodies in the mother's serum. All patients enrolled in the study were investigated for possible causes of hepatitis other than CMV infection (hepatitis markers for hepatitis A, B, and C viruses; human immunodeficiency virus (HIV); TORCH group infections; congenital metabolic diseases and storage diseases; and cystic fibrosis), and other factors that were examined were excluded. In addition, thyroid function tests were analyzed for the purpose of hypothyroidism screening in patients presenting with prolonged jaundice. SPSS 15.0 (SPSS Inc., Chicago, IL, USA) was used for analysis of data. P < 0.05 was considered statistically significant.
Results
The age of patients ranged between 7 days and 32 months (mean: 5.81 ± 6.49 months) and 28/49 (57.1%) of the patients were female. Complaints of the patients were prolonged jaundice in 14/49 (28.57%), diarrhea in 22/44 (22.44%), vomiting in 5/49 (10.2%), and abdominal distension in 14/49 (28.57%). Fourteen patients (28.57%) had no active complaints but were referred due to increase in liver enzymes from pediatric outpatient clinics (Table) One patient who had no improvement in liver function tests was found to have a metabolic disease (amino acid metabolism disorder [tyrosinemia type I]) together with CMV infection. Due to lack of anticipated decline in liver enzymes in spite of decrease in the CMV viral load with the detection of tyrosinemia type I disease, the current hepatic involvement was considered to be due to congenital metabolic disease in this patient. A liver biopsy was scheduled for definitive diagnosis of hepatitis; however, the process could not be completed due to technical deficiencies and lack of family consent. The recovery time of hepatitis was between 10 and 90 days (mean: 39.17 ± 30.4) in patients with congenital or probable congenital CMV infection. A total of four patients (8.16%) were treated with intravenous ganciclovir (10 mg/kg daily, in divided doses at 12-h intervals). Of the patients treated with ganciclovir, one patient had congenital CMV infection and the other three patients had perinatal CMV infection. Two of these four patients had cholestatic hepatitis. Patients treated with ganciclovir had involvement of other systems together with CMV hepatitis (CNS involvement in 2 patients [1 = intracranial calcification, 1 = polymicrogyria], chorioretinitis in 1 patient, and pneumonia in 1 patient). The duration of treatment with ganciclovir was between 14 and 21 days (mean: 18.45 ± 3.53). Treatment-related side effects developed in one patient as bone marrow inhibition with neutropenia and thrombocytopenia. There was no patient that needed recurrent ganciclovir treatment. Recovery time of elevated transaminases and cholestasis in these patients was between 10 and 30 days (mean: 21.25 ± 10.2). When patients treated with ganciclovir and patients that were not treated were compared, the recovery time of liver function tests was found shorter in the treated group, but this was not statistically significant (P > 0.05). No relapse or recurrence of hepatitis was detected in 2-year followups of the patients, except the patient detected to have a congenital metabolic disease.
Discussion
Manifestations, follow-up findings, and treatment approaches of CMV infection in immunocompromised individuals have been extensively revised and reported in the literature, but these specified conditions in immunocompetent individuals have received less attention (7, 8) . This study is important as it aimed to contribute to the literature about CMV hepatitis in immunocompetent infants and young children. CMV infection is usually characterized as a mononucleosis-like syndrome with fever, cervical adenopathy, and elevation in liver enzymes in immunocompetent hosts (9) . Elevations in transaminases is the most common subclinical finding in these patients. High bilirubin and alkaline phosphatase levels are not often expected laboratory findings (10, 11) . In our study, there were high indirect bilirubin levels in 23 patients (46.9%). This result shows that CMV hepatitis may have been accompanied by elevated levels of unconjugated bilirubin, different than the literature. CMV hepatitis is more likely to be accompanied by cholestasis in early infancy, as indicated in the literature (4), and association of cholestasis and hepatitis was present in the early infancy period. Our study was consistent with such data, but a statistically significant relationship for this condition was not detected. It should also be noted that CMV infection should come to mind primarily as an infectious agent in infants presenting with prolonged jaundice, especially during early infancy, as a result of this study. Although available reports state that a more severe clinical course of patients with cholestatic hepatitis was seen (2, 12) , all of our patients with cholestatic hepatitis had been observed to have complete recovery without any chronicity or relapse. In addition, complaints such as vomiting, diarrhea, and abdominal distension, which are more pronounced in perinatal or postnatal CMV infection, should be noted among frequent complaints of CMV hepatitis, as shown in our study in the Table and consistent with the literature (1,2,6 ). A remarkable result in our study that must not be overlooked is that about 28% of patients were referred for transaminase elevations when seen for any other reasons while asymptomatic. Therefore, CMV hepatitis is an important factor in asymptomatic patients with elevated transaminases, especially in early infancy, and should be ruled out.
The diagnosis of CMV hepatitis is based on results of serologic studies, molecular methods, liver biopsy, or all of them (1, 10) . Multinucleated giant cells with mononuclear portal and parenchymal inflammatory cell infiltrates and cholestasis are commonly seen on liver biopsies and large nuclear inclusions called "owl's eye" inclusions may be seen in specimens (2, 10, 12) . Evidence of CMV hepatitis was not demonstrated with a liver biopsy in any of our cases due to lack of an indication requiring liver biopsy or family consent, and the diagnosis of CMV infection was made by serology and nucleic acid testing in peripheral blood samples.
Use of ganciclovir in children with normal immunity for CMV infections is still controversial with inadequate data and experience, and it is suggested in certain severe conditions (8, 9, 13) . Besides the lack of sufficient data to show the utility and efficacy of ganciclovir in CMV hepatitis (2) , there are some studies that support the treatment in patients with acute or persistent/chronic hepatitis or proven histopathological findings of CMV infection (2, 12, 14, 15) . In our study, the indication of four patients that received ganciclovir treatment was not only liver involvement of CMV infection; there were also other system involvements such as pneumonia, retinitis, and CNS involvement in all four patients and cholestatic hepatitis was present in two patients. Except for the patient with congenital metabolic disease, all of our patients not receiving ganciclovir treatment showed spontaneous recovery, and there was not a significant statistical difference between patients who received or did not receive treatment. It was thought that this result was due to inadequate numbers of patients in the treated group. However, the duration of recovery in the treated group was noted to be shorter. Although ganciclovir treatment is known to be effective in the prevention of CMV-induced acute liver failure (2, 8, 13) , there are not presently sufficient data regarding long-term effects of ganciclovir. As a result of our study, treatment with ganciclovir should be considered in the patients with severe progressive disease unresponsive to supportive therapy, but serious side effects should also be kept in mind (16) , and detailed evaluation of the patients is required prior to treatment.
Although clear data about the duration of anti-CMV therapy in immunocompetent individuals are not present, there are various studies about treatment regimens ranging between 5 and 21 days (2,9,14,15), and even more long-term applications in some cases based on clinical and laboratory findings are present (17, 18) . Ganciclovir treatment was administered to our patients in the appropriate period specified in the literature. A known and transient side effect of ganciclovir, myelosuppression (19, 20) , was observed in only one patient.
After primary infection, CMV undergoes latency in the human body through a series of immune escape strategies (6, 7, 21) . CMV infection is well controlled in immunocompetent hosts. However, reactivation or recurrence of infection may be seen associated with various immunological changes in the immune function of individuals during or after recovery from infection, especially depending on CMV viral load, prolonged length of hospital stay, and age, as shown in several adult studies (22) (23) (24) . CMV reactivation is a defined entity in immunedeficient children, especially in solid organ or bone marrow transplantation patients (25) . However, reactivation of CMV infection and CMV hepatitis has not been further documented in immunocompetent children during infancy together with all pediatric ages. Reactivation or recurrence of CMV hepatitis was not detected in any of our patients during 2 years of follow-up. It is notable that all of our patients were immunocompetent children, and this result will contribute to the limited knowledge on this subject in children with robust immunity.
In conclusion, CMV infection should be one of the leading factors that come to mind in cases of acute, persistent, or chronic hepatitis, especially in patients presenting in early infancy. When liver enzymes do not return to normal limits on follow-up, the other causes of hepatitis, especially congenital metabolic disorders, should be investigated in patients with CMV hepatitis detected during early infancy, as exemplified in our patient. There is a need for further controlled randomized studies with larger series of cases in terms of therapeutic approaches in this indication. Until the certain indications of ganciclovir treatment of CMV hepatitis in children are well defined, every patient should be evaluated individually and side effects should be kept in mind during treatment decisions.
